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ABSTRACT

Objective: We sought to understand how patients and primary care teams use secure messaging (SM) to com-

municate with one another by analyzing secure message threads from 2 Department of Veterans Affairs facilities.

Methods: We coded 1000 threads of SM communication sampled from 40 primary care teams.

Results: Most threads (94.5%) were initiated by patients (90.4%) or caregivers (4.1%); only 5.5% were initiated by

primary care team members proactively reaching out to patients. Medication renewals and refills (47.2%), scheduling

requests (17.6%), medication issues (12.9%), and health issues (12.7%) were the most common patient-initiated re-

quests, followed by referrals (7.0%), administrative issues (6.5%), test results (5.4%), test issues (5.2%), informing mes-

sages (4.9%), comments about the patient portal or SM (4.1%), appreciation (3.9%), self-reported data (2.8%), life issues

(1.5%), and complaints (1.5%). Very few messages were clinically urgent (0.7%) or contained other potentially challeng-

ing content. Message threads were mostly short (2.7 messages), comprising an average of 1.35 discrete content types.

A substantial proportion of issues (24.2%) did not show any evidence of being resolved through SM. Time to response

and extent of resolution via SM varied by message content. Proactive SM use by teams varied, but was most often for

test results (32.7%), medication-related issues (21.8%), medication renewals (16.4%), or scheduling issues (18.2%).

Conclusions: The majority of messages were transactional and initiated by patients or caregivers. Not all con-

tent categories were fully addressed over SM. Further education and training for both patients and clinical

teams could improve the quality and efficiency of SM communication.
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BACKGROUND AND SIGNIFICANCE

Secure messaging (SM), or secure patient-provider e-mail, has been

increasingly adopted by health care systems. SM facilitates commu-

nication between visits1 and has emerged as a key component of

patient-centered care.2–4 The Health Information Technology for

Economic and Clinical Health Act of 2009 is driving patient use of

SM, a core requirement for Stage 2 Meaningful Use.5

Several large health systems that implemented SM prior to the

Health Information Technology for Economic and Clinical Health

Act have reported on its impact. Kaiser Permanente found positive

impacts on quality of care6,7 and member loyalty,7,8 without signifi-

cant increases in workload.7 A systematic review revealed moderate

evidence that SM was associated with increased patient satisfaction

and with glycemic control among patients with diabetes, with weaker

evidence for management of other chronic conditions or utilization.9

More information on how patients and providers use SM may yield

greater understanding of its potential to have a positive impact.

The Department of Veterans Affairs (VA) provides health care to

over 6 million veterans. VA began offering SM in 2008 through My

HealtheVet (MHV), its patient portal and personal health record.

Since 2011, patients with authenticated MHV accounts can commu-

nicate securely online with their primary care providers; subse-

quently, access has expanded to include specialty care. As of

September 2016, over 1.88 million patients had opted in.

SM adoption in the VA system has been facilitated by positive pa-

tient attitudes10 and clinician endorsement.11–13 Patients and pro-

viders have noted dramatic and positive consequences regarding

access, communication, and patient-provider relationships.13,14 Pro-

viders cite benefits such as avoiding telephone challenges, user conve-

nience and efficiency, ability to communicate between visits, and

greater patient engagement, satisfaction, and trust.13 Patients report

high satisfaction with how SM enhances communication.14 However,

relatively little is known about how SM is used to communicate and

resolve patient requests, especially in a vulnerable population of vet-

erans known to be older and to bear a greater burden of chronic dis-

ease and disability.15–17 Previous papers outside the VA have

addressed SM content,1,18–25 message length,1,22 readability,26 re-

sponse timeliness,18,19,27 and fulfillment of patient requests.22 How-

ever, most previous studies were limited in scope, addressing 1 or

more but not all of the above areas, and were typically far smaller in

sample size, usually drawing on data from just 1 site.

As part of a larger VA Central Institution Review Board–

approved study examining VA primary care teams’ experiences using

SM and its integration into clinical workflow,28 we analyzed SM

threads to explore (1) how patients used SM to communicate with

primary care teams (ie, message content, length) and (2) how clinical

teams responded to patients’ messages (ie, response timeliness, mes-

sage fulfillment, readability) or proactively reached out via SM.

METHODS

Data
We sampled primary care teams from 2 large, urban VA medical cen-

ters in the northeast (Site 1) and northwest (Site 2) United States that

had been using SM for at least 5 years and their affiliated community

clinics. As part of a larger study of SM-related clinical workflow,28

we sought variation in how SM teams handled messages. Teams de-

termined their preferred workflow; any team member including the

provider could open or respond to messages, and teams varied signifi-

cantly in terms of provider involvement. In general, messages were

opened by non-providers and triaged to appropriate team members.

All team members were notified when a message “escalated” by not

being completed within 3 business days as required. Utilizing adminis-

trative statistics, we selected 20 SM teams per facility to represent lo-

cal heterogeneity based on (1) direct use of SM by the primary care

provider (MD or nurse practitioner) on the team, (2) volume of in-

coming messages, and (3) rates of message “escalation.” At least 1

women’s health care clinic SM team was included per site. To ensure

an adequate number of messages for assessment, teams with <100 in-

coming messages over the previous 5 months were excluded.

We selected 25 threads (strings of related messages) per team for

analysis for this paper. Each team’s threads could only be sorted al-

phabetically or chronologically. To vary the day of the week and time

of the month when messages were sent, we alphabetized patient sur-

names within teams, picking the most recent message sent during our

time frame by the first patient whose surname began with each letter

of the alphabet. Complete data were obtained for 1000 message

threads initiated between January 1 and April 15, 2013. Threads

were read carefully to identify cases where a patient had replied to a

prior SM instead of composing a new message. In these instances, the

most recent string was kept as the thread for analysis.

Coding messages and threads
Messages were characterized at the message level and the thread

level for several attributes. All threads were coded for the number of

messages per thread, content of messages (content categories, flags

for challenging/problematic content), and extent to which the team

responded to and resolved patients’ requests within SM. We coded

at the message level for sender type, time/date sent, word length,

and readability of message.

Message content categories
A preliminary coding scheme for message thread content categories

was developed based on the “taxonomy of requests by pa-

tients.”29,22,25 This taxonomy, previously applied to SM content,24

was used as the basis of categorizing not only message content (eg,

tests, appointments, specialty provider referrals) but also how the clin-

ical team responded to and resolved patient issues, described below.

Both domains of message content and message resolution were further

modified based on research about secure e-mail,30,31 the study team’s

personal experiences with SM, and in-depth qualitative interviews

with 8 primary care teams (part of the larger study).28 A small number

of threads and messages were iteratively coded by 2 trained re-

searchers; questions and discrepancies were brought to the full team,

which met weekly to develop and refine the coding categories. Final

content categories and illustrative examples are shown in Table 1.

Threads were coded for multiple applicable content categories.

For the category of health issue, we coded multiple health issues if

they were raised in the same message thread. Message content was

viewed and categorized from the perspective of the patient sender.

For example, a patient request for referral to an orthopedic specialist

for a joint symptom was coded as an appointment request rather

than a health issue.

Potentially challenging or problematic messages

In addition to being coded for content, patient messages were flagged

for being nonclinical (social communication unrelated to medical care),

confusing (rambling, nonsensical), sensitive (personally sensitive content

such as sexual issues or domestic violence), urgent (acute health issue of

sufficient severity that there was the potential that lack of timely

Journal of the American Medical Informatics Association, 2017, Vol. 24, No. 5 943



medical attention would be life-threatening or would result in harm), or

containing offensive language (verbal abuse, swearing, threats). These

categories were identified as being potentially problematic or challeng-

ing to address during interviews with primary care teams.28

Resolution using SM

All messages in threads were examined to assess the degree to which

the health care team used SM to address the issues raised by pa-

tients/caregivers. For each content category present, the issue or

request was coded as fully addressed, partially addressed, acknowl-

edged, or having no evidence of being resolved through SM. We

noted if a patient message was forwarded to another team member

or if the team indicated that further communication should be ex-

pected by SM or by phone.

Sender type

Each message was coded for the sender type: patient, caregiver, pri-

mary care provider (physician or nurse practitioner), registered

nurse, licensed practical nurse, medical assistant or health technolo-

gist, pharmacist, other provider, or other nonprovider.

Time/date sent

For each thread, we counted the total number of individual messages

and recorded the date and time of each message. The total number

of hours from the first message to the first team reply was recorded,

as was the total number of hours from the first to last message in the

thread. If resolution did not happen through SM, that thread was

excluded from the calculation. We also examined variations in

time of thread initiation (during weekday clinic hours, weeknight

Table 1. Message content categories

Message content code Description of content area Example of type of message

Health issues Physical or mental health problem or concern not coded

as a medication issue or test issue

“My right shoulder has been extremely sore for more

than a month. I can’t lift my right arm up and to the

side without great pain. This has been over a month

and is getting worse.”

Medication renewal or refill Request for refill or renewal of a medication or medical

supply

“Please renew my prescription to oxycodone HCL 5 mg

tab. Please have pharmacy mail to me.”

Medication issue Medication or supply issue that is not a refill/renew re-

quest or a problem with receiving the medication in

mail (eg, questions about dose or side effects)

“I’m sending a list of vitamins and supplements I take.

Please have the doctor make sure they are OK to

take, and don’t counteract what I take for my

Parkinsons.”

Test issue Patient questions about testing, choosing among testing

options, why a test is important, preparing for a test,

requesting a test

“Did you want me to get lab work done before I see you?”

Test result Request for or discussion of test results “Thanks for sending me the test results. I still have a

question for the doctor about the numbers that you

gave me.”

Self-reporting Patient-reported readings or measurements (eg, blood

pressure or blood glucose levels)

“Blood pressure at this time is 110/64.”

FYI informing Patient sharing information “for your information

(FYI)” with no additional discussion and does not fit

other category (eg, inform about non-VA care or test

result)

“Just to keep you posted. EKG done yesterday. Blood

work & urine done this AM.”

Scheduling Schedule an appointment, test, or procedure “I would like to set up an appointment for a physical.”

Referral Request referral to a specialist “I would like to be referred to MOVE! to help me with

some weight loss. I also need you to set up an ap-

pointment for my knees and lower back. I’m having a

great deal of pain in both, been injured in the past.

Thank you.”

Administrative Administrative issues other than appointment scheduling “I didn’t receive my medication in the mail.”

Life issue Any contextual issues that are not strictly biomedical

and are about the patient’s life context

“We’re having lots of changes with my mom. Hospice

people are coming here but now they’re talking about

putting her in a nursing home. They say they can

help her all the time.”

MHV/SM technology-related Issues related to My HealtheVet or secure messaging

technology

“Can I access my blood test results using this software

(My HealtheVet)?”

Appreciation Expressing appreciation beyond a simple thank you “I do want to take a minute to thank you for your help.

It is a different world going through a pain-free day.

You have been kind and caring and I do really appre-

ciate it!!!”

Complaint Complaining about care, services, MHV, etc. “First and foremost. . .and I would think you would be

aware of this by now, [patient first name] is NOT my

Dad. . .he’s my husband.”

Other Content not captured by the above categories “Both of my accu-chek meters are reading E-9 when try-

ing to get a reading. I think it’s the battery, but I don’t

know how to fix it. Tell me how or what to do.”
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[evening before a weekday], and weekend) and whether messages

were responded to within 3 days as expected.

Message length and readability

Microsoft Word was used to calculate word count (excluding mes-

sage headers and signature blocks) and readability for each message.

The Flesch Reading Ease Score, from 0 (very difficult and confusing)

to 100 (very easy to understand), was calculated for all messages. A

period was added at the end of the text when none was present to en-

able calculating a score. A score of 60–70 represents text that is read-

ily understood by 8th- to 9th-grade students. For each thread, we

calculated the mean readability score for patient/caregiver messages

and for team messages. For each thread with at least 1 message from

a patient/caregiver and 1 or more from a team member, we calculated

a difference score to examine within-thread differences in readability.

Interrater reliability

Two coders initially jointly coded threads while refining the coding

dictionary. Then, after separately coding 40 of the same threads

(122 messages), we calculated the percent of absolute agreement be-

tween the coding of all message content variables, as well as Cohen’s

j. Coders achieved 92.5–100% agreement on all content categories,

with Cohen’s j showing substantial (j>0.61) or almost perfect

(j>0.81) agreement32,33 for all, except characterization of patient

health issues (Cohen’s j¼0.46). Once the coders achieved accept-

able interrater reliability, they coded separately, consulting each

other or the principal investigator as needed.

Data entry and analysis
Coded data were entered into an Access database via an Infopath

form. Univariate statistics for each categorization were calculated

overall and by site. Fisher’s exact test was used to detect differences

in the distribution of categorizations across sites. Paired t test was

used to test for within-thread differences in readability of patient/

caregiver and team messages. All analyses were performed using

SAS version 9.3 (Cary, NC, USA).

RESULTS

Thread length and message senders
The 1000 threads in the study contained a total of 2715 messages,

and threads ranged in length from 1 to 10 messages (mean 2.7),

with 61.5% of threads completed in 2 messages and 89.43% of

threads completed in 4 messages or fewer. In all, 94.5% of threads

were initiated by patients (N¼904) or family caregivers on behalf

of patients (N¼41), and 5.5% (N¼55) of threads were initiated by

primary care teams. Overall, 53.2% of all messages were sent by pa-

tients, 12.5% by registered nurses, 11.9% by licensed practical

nurses, 10.5% by MDs, 6.1% by medical assistants or health techs,

2.5% by family members/caregivers, 1.2% by pharmacists, 1.0% by

nurse practitioners, and 0.4% by other providers. Figure 1 shows

who was involved in sending and responding to messages from pa-

tient accounts and primary care teams.

Message content
Table 2 contains information on the content of threads initiated by pa-

tients or caregivers (N¼945 threads). Overall, a majority of messages

were focused on medication renewal/refill requests (47.2% of threads),

scheduling issues (17.6%), medication issues unrelated to renewals/re-

fills (12.9%), and health issues (12.7%). Among the messages contain-

ing questions about health issues, the majority (91.1%) contained only

1 health issue (mean 1.11 health issues/thread), with a maximum of 3

health issues. Patients also used SM to request referrals (7.0%), ad-

dress administrative concerns (6.5%), request or discuss test results

(5.4%), ask about testing issues (5.2%), inform their clinical teams

about relevant information (denoted “FYI,” or for your information)

(4.9%), ask about MHV or SM (4.1%), communicate their apprecia-

tion to the clinical team (3.9%), self-report health data (2.8%), or offer

a complaint (1.5%). The majority of messages (71.6%) contained only

1 of the above content types, 22.5% contained 2 types, 4.7% con-

tained 3 types, and 1.2% contained 4 or 5 types.

As shown in Table 2, patients at both sites had similar rates of

SM use for medication renewals/refills, test issues, test results, FYI,

administrative requests, and self-reporting. There were significant

differences in SM use for other purposes. Site 1 patients were signifi-

cantly more likely to use SM for scheduling, referral requests, com-

munication regarding SM or the MHV portal, appreciation,

complaints, or sending other types of messages. Patients at Site 2

were more likely to use SM to raise health issues with their clinical

teams and raise medication issues.

Very few messages initiated by patients contained clinically ur-

gent content (0.7%), offensive or threatening language (0.2%), or

nonclinical (2.2%), confusing (1.6%), or sensitive topics (0.7%)

(Table 3). Patients at Site 1 were more likely to send nonclinical

messages (P< .0001) and marginally more likely to send urgent or

confusing messages (P¼ .0633 and .0688, respectively). Urgent mes-

sages included concerns about rapid weight change in a cardiac pa-

tient, rapid weight change related to a new prescription, shortness of

breath related to a new medication, hematuria, and an urgent men-

tal health issue, and one patient wrote to follow up on an urgent

care visit after being instructed to go to the emergency department

instead.

Length and readability of secure messages
On average, messages were short and became shorter as the thread

progressed. The mean word count was 61.8 words for the first mes-

sage in a thread, 35.8 words for the second, 34.3 for the third, and

36.3 for the fourth, with subsequent messages getting progressively

shorter and averaging 18–35 words.

The average Flesch Reading Ease Score was 72.25 (SD 17.99) for

patient and caregiver messages and 72.20 (SD 18.17) for clinical

team messages. Overall, the average message was written at a 7th-

grade reading level. There were 868 threads that included both

patient/provider and team messages. The mean within-thread differ-

ence in readability was 0.04 (SD 24.9), and the difference score was

normally distributed, indicating that threads were roughly equal re-

garding whether the patient/caregiver message had the higher or

lower readability score. Paired t tests failed to detect a significant pa-

tient/caregiver team difference in readability (P¼ .9601). There

were also no differences across sites in readability.

Message resolution within SM and response time
Overall, message resolution within SM ranged from 86.3% of re-

quests for test results being fully addressed to only 41.3% of threads

containing informing communication being fully addressed by the

team (see Table 4 for complete results). The content categories least

likely to be resolved within SM were life issues (57.1% with un-

known resolution), complaints (42.9%), informing messages

(39.1%), self-reporting messages (38.5%), appreciative messages

(37.8%), and health issues (31.7%). The only significant difference
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between sites was in the resolution of patient requests for medica-

tion renewal/refill. Patients at Site 1 were significantly less likely

(8.1% at Site 1 vs 13.3%, P< .0001) to not receive confirmation of

their renewal/refill through SM.

On average, messages tended to receive an initial response within

24 h if they expressed appreciation (mean time to first response,

22.1 h), discussed life issues (21.6 h), made scheduling requests (19.7

h), or fit no other common categories (15.0 h). Messages related to

self-reporting (mean 24.9 h), informing (25.1 h), MHV or SM

(27.1 h), test results (28.0 h), medication refills/renewals (28.0 h),

health issues (28.9 h), referral requests (31.4 h), or complaints

(28.8 h) were generally first answered between 24 and 36 h. Only

questions about test issues (36.9 h), administrative issues (34.4 h),

and medication issues (38.5 h) took longer to receive an initial re-

sponse. The vast majority of threads (96.5%) met the VA require-

ment for an initial response within 3 business days, although this

varied slightly by site (99.3% at Site 1, 93.6% at Site 2). Messages

containing life issues (10.0% escalation) and health issues (7.8%)

were most likely to escalate.

The average time until the patient’s issue or request was resolved

(ie, hours from start to finish for a thread in which the request was

acknowledged and partially or fully addressed, excluding messages

with no evidence of response within SM) varied more significantly

by content category. Mean time to resolution ranged from a high av-

erage of 82.5 h for medication issues to a low of 15.3 h for messages

that did not fit any other category. Almost all content categories had

a mean completion time <72 h, with the exception of questions re-

lated to medications (82.5 h to completion) or complaints (81.0 h to

completion). The majority of threads (87%) were resolved within 3

business days. Figure 2 shows how time to initial response and reso-

lution varied by message content category.

Message timing
The majority of threads (N¼586) were initiated during clinic hours

(7 a.m. to 5 p.m.), whereas the rest were sent on weeknights (5 p.m.

to 7 a.m. the night before a weekday, N¼260) or weekends (5 p.m.

on Friday to 5 p.m. on Sunday, N¼154). The average patient wait-

ing time for a first reply for threads initiated during clinic hours

(25.8 h) or on a weeknight (27.8 h) was shorter than for threads be-

gun over a weekend (58.1 h).

Primary care team–initiated messages
Only 55 out of 1000 threads were initiated by a clinical team mem-

ber. Most of these messages were to report test results (32.7%) or to

address a medication-related issue (21.8%), a medication renewal

(16.4%), or a scheduling issue (18.2%). There was significant site-

level variation: the majority of Site 1 messages were to deliver test

results, whereas Site 2 did not initiate SM for test results at all. The

reverse was true for administrative messages initiated by the clinical

team (0% of Site 1 messages vs 25.0% of Site 2 messages).

DISCUSSION

This study sought to characterize how SM is used by patients and pri-

mary care teams in the context of a large, integrated health care system.

Almost all message threads (94.5%) were initiated by patients or

their delegates. Caregivers sent 2.5% of messages and initiated

4.1% of threads. While MHV does not yet allow a patient to

delegate access to a family member or caregiver, some patients ap-

pear to have already authorized caregivers to communicate with

their clinical teams on their behalf.

The most common patient messages were transactional, focusing

on medication renewal/refill requests (47.2% of threads), schedul-

ing, referral, and administrative issues. A notable portion of mes-

sages addressed medication (12.9%) and health (12.7%) issues,

suggesting that SM could potentially substitute for some telephone

or in-person encounters. A prior VA study14 found that important

factors in patient use of SM were convenience and easy communica-

tion with a health care team 24/7 without needing to repeatedly con-

vey personal health issues during the telephone triage process. Patients

perceived SM as preventing unnecessary visits and enabling communi-

cation on sensitive topics that can be embarrassing to discuss.14

The average thread contained 2.7 messages, with nearly two-

thirds of exchanges being completed after a single reply from the

health care team. This is similar to reports outside of VA7 finding that

most threads comprise 2–4 messages. Messages were also fairly short,

on average. Although this study was not designed to capture team

workload, other studies have reported that primary care teams receive

a mean 4.8 patient messages daily,7 or 18.9 messages per 100 patients

per month,34 with an average time of 2.3 min for physicians to re-

spond.35 It is still unknown whether time spent on SM is offset by re-

ductions in other work, such as telephone calls with patients.36 Future

research should study the impact on clinical workload and explore

possible time savings from using SM in lieu of telephone calls or visits.

Patient use of SM for urgent medical issues is a provider concern,

as messages may not be immediately read. A study of 16 physician

“super users” of secure e-mail at Kaiser Permanente and Group

Health revealed that 31% identified misuse of e-mail for urgent con-

ditions as a concern.37 Another study found that 3.5% of messages

contained urgent clinical content. In our study, only 0.7% of

patient-initiated messages contained content deemed clinically ur-

gent in nature. While the SM application informs patients not to use

1445
95%

69
5%

Who Sends Pa�ent Messages

Pa�ent

Family/ Caregiver

340
28%

324
27%

285
24%

165
14%

33
3%

26
2%

18
1%

10
1%

Who from Team Sends or Responds to Messages

Registered Nurse

Licensed Prac�cal Nurse

Medical Doctor (PCP)

Medical Assistant/Health Tech

Pharmacist

Nurse Prac��oner (PCP)

Other

Other Provider

Figure 1. Percentage of messages by sender type.
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it for urgent issues, more prominent warnings and enhanced patient

education regarding contacting health care teams for any acute

symptoms may be warranted.

A potential concern regarding the use of SM by health care teams

is that messages may be written at a level too difficult for patients

with low literacy to understand. Our results suggest this was not the

case; messages at both study sites were written at the 7th-grade level

and clinicians’ responses matched the readability of patient mes-

sages. Observed readability in this study was similar to that reported

from an analysis of SM at a safety net clinic, where readability of

clinical team messages was also well matched to patient messages.38

Within the VA system, the expectation is that messages from pa-

tients will be responded to and completed within 3 business days,

and 96.5% of threads met that expectation. The majority of mes-

sages received a first response in under 48 h, and the mean time to

completion was under 72 h for most message categories.

Messages in certain categories were often not fully or partially

addressed using SM. Previous work outside of VA also found 11%

of SM with no known outcome.24 In some cases, health care team

members may have felt that a message did not require a response

(eg, self-reporting or FYI informing messages). In other cases, clini-

cians may have perceived that a patient message demanded tele-

phone outreach or that a call would facilitate obtaining the

necessary clinical details to more quickly determine the appropriate

course of action (eg, for an acute health issue). This study evaluated

the use of SM communication only, and did not examine electronic

health record (EHR) documentation of telephone contact. Future

studies should examine how often patients receive telephone re-

sponses to their messages, and how often patient issues communi-

cated by SM are fully resolved via other channels. However, it also

appears that in many instances of less complex messages, health care

team members may not optimize the use of SM by responding di-

rectly and completely to patients. Further training for clinical team

members could improve the utility of SM in at least some cases.

Few message threads (5.5% overall) were initiated by health care

team members. This is lower than in other systems, where primary

care teams have initiated at least 11% of SM threads39 and lever-

aged SM for system-generated appointment reminders or test re-

sults.7 Clearly, there is much potential for clinical teams to leverage

SM and enhance communication with patients between visits,

improving the quality and efficiency of upcoming clinic visits

through pre-visit planning or medication reconciliation.40 Prior re-

Table 2. Content of patient- or caregiver-initiated message threads

Message content

categories

Overall (N¼ 945) Site 1 (N¼ 461) Site 2 (N¼ 484) Difference between sites

N (%) of messages

with content

Mean hours to

first reply

N (%) of

messages

with content

Mean hours

to first reply

N (%) of

messages

with content

Mean hours

to first reply

Message content

(Fisher’s exact

test)

Time to first

reply(t test)

Medication

renewal or refill

446 (47.2) 28.0 221 (47.9) 19.3 225 (46.5) 37.1 0.6958 <.0001

Scheduling 166 (17.6) 19.7 113 (24.5) 15.7 53 (11.0) 29.1 <.0001 0.0020

Medication issue 122 (12.9) 38.5 49 (10.6) 37.8 73 (15.1) 38.9 0.0421 0.9472

Health issue 120 (12.7) 28.9 33 (7.2) 19.9 87 (18.0) 33.2 <.0001 0.0764

Referral 66 (7.0) 31.4 43 (9.3) 25.5 23 (4.8) 42.3 0.0070 0.0931

Administrative 61 (6.5) 34.4 23 (5.0) 27.6 38 (7.9) 38.4 0.0851 0.2886

Test result 51 (5.4) 28.0 22 (4.8) 11.0 29 (6.0) 40.1 0.4721 0.0404

Test issue 49 (5.2) 36.9 27 (5.9) 44.4 22 (4.5) 27.1 0.3819 0.6260

FYI informing 46 (4.9) 25.1 22 (4.8) 22.2 24 (5.0) 28.2 1.0000 0.5195

My HealtheVet/

SM-related

39 (4.1) 27.1 26 (5.6) 15.4 13 (2.7) 52.9 0.0322 0.0007

Appreciation 37 (3.9) 22.1 30 (6.5) 14.7 7 (1.4) 49.8 <.0001 0.0029

Self-reporting 26 (2.8) 24.9 17 (3.7) 14.4 9 (1.9) 53.0 0.1108 0.0207

Life issue 14 (1.5) 21.6 10 (2.2) 9.5 4 (0.8) 130.3 0.1084 <.0001

Complaint 14 (1.5) 28.8 11 (2.4) 26.7 3 (0.6) 38.2 0.0303 0.6818

Other 14 (1.5) 15.0 12 (2.6) 12.5 2 (0.4) 34.9 0.0059 0.2956

Table 3. Frequency of potentially challenging or problematic secure message content in patient/caregiver-initiated threads

Type of content Description Overall,

N¼ 945 (%)

Site 1,

N¼ 461(%)

Site 2,

N¼ 484 (%)

Fisher’s exact test

for site differences

Urgent Health issues or content of sufficient severity that

absence of immediate medical attention could be

life-threatening or cause serious harm to patient

(eg, shortness of breath)

7 (0.7) 6 (1.3) 1 (0.2) 0.0633

Offensive language Verbal abuse, swearing, threatening 2 (0.2) 0 (0.0) 2 (0.4) 0.4998

Nonclinical Sharing nonclinical information (not including life

issues that could affect daily living, such as

transportation)

21 (2.2) 20 (4.3) 1 (0.2) <0.0001

Confusing Rambling, nonsensical; stream of consciousness or

unclear

15 (1.6) 11 (2.4) 4 (0.8) 0.0688

Sensitive Personally sensitive content such as sexual issues,

substance use, domestic violence

7 (0.7) 3 (0.7) 4 (0.8) 1.0000
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search suggests that patients are far more likely to adopt SM if their

providers support and use online communication,41,42 and proactive

use is one way to communicate that to patients. Currently, SM is

not fully integrated into the EHR, requiring a separate login process.

Future integration of SM into the EHR and a new workload credit

for SM are expected to improve provider adoption.

Limitations
At the time this study was conducted, both sites had been using SM

for approximately 5 years. However, compared with some other sys-

tems in 2013, SM adoption and volume were still low and some pa-

tients and teams were recent adopters. It is possible that message

content and resolution, including rates of problematic use, may

evolve over time based on user characteristics and experience and

should be monitored over time.

Teams were selected to represent within-site variations in pro-

vider engagement in SM, message volume, and triage practices and

are not necessarily representative of the average SM team. Provider

or primary care team engagement with SM may shape patient adop-

tion and the types of messages patients are encouraged to send. This

may account for some of the site-level differences in the content and

volume of nonclinical messages, as well as in how messages are re-

solved. Future work should examine how organizational and con-

textual factors impact SM use.

CONCLUSION

While patients’ SM content was similar at 2 VA sites, we observed

some differences in response time by primary care teams and the level

of resolution for similar types of issues. Significant team- and facility-

level variation in how SM is used suggests room for improvement in

effective triaging of messages, quality of responses to patients, and

proactive use of SM to improve communication and continuity be-

tween visits. Patient SM templates for certain message types (eg, health

issues) may help improve timely, full resolution of requests by encour-

aging the inclusion of relevant clinical details. Improved patient train-

ing may further prevent use of SM for potentially urgent problems.
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